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(57) Abstract: A hot dip galvanized steel plate excellent 
both in the balance of strength and in adhesiveness between 
steel and a plating layer, characterized in that the base steel 
thereof has an average composition: C: 0.05 to 0.25 mass 
%, Si: 2.0 mass % or less, Mn: 1.0 to 2.5 mass % and Al: 
0.005 to v 0.10 mass %, provided that the surface part of the 
base steel just below the plating layer has a C concentration 
of 0.02 mass % or less, and the structure of the base steel 
comprises martensite phase in a proportion of 50 % or more 
in the sum of tempered martensite phase and fine martensite 
phase, the balance comprising ferrite phase and retained 
austenite. 
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2. ±sE 1 IC&^T. J6oiJiitT©ftfe^l^T% CziS^0.02mass%i^T© 
ffl&<D&W&¥l1S&a&E£Lft<D'J>tS;< <fcfc-^"{-> Sigtfl:^ Mn$Mfc$k Fe& 

itfattzttzti h om&Mit®. & z> ^ a d n b omitm<o ^matitz^ 

K**K«H[LT 1 -200mass-ppm T'&£ C <h£#ifc 36ft-i£tt^5> 
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> x £ J: cf ft o £ <c R {3fT S*#£* L fc MM T* & 5 0 

C : 0. 15mass%, Si : 1. Omass%, Mn : 1. 5mass%, P : 0. 01mass%, S : 
0. 003mass%, Al : 0. 04mass%, N: 0. 002mass%fe cfctfO : 0. 002mass%£^ 
^tZU&KUZ, J¥£30mm©i/- r'<-£120(nC-Cfl[tfl&U 5^°XTlt$ : 2. 

*©&> KjfeJw«koTll^tt»^«5*»±L^x 900U 803>IB]<Z> 
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»tt:100 {C^LT35mass%H 8 027K^fg : 4 

J§l*T\ fcoll (Fe-Zn Fe-Al £&®©3g#£t>#&0 ©***»[^ 

&fcs ifi^^l8P*60t;.- 5mass%HCl 7K*«[*ffl^T. 8t2fcBU&©iB«fig 
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lmass%t°DS5iS^ b U 7 A© b°y 5 ( : 4gb°^'J >$/100cc 

150MmJ^©^#ft©¥^tttt&MK£#>£o {&U ^'frMtf fc^O^SLSB 
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C # ttO. 05iass% £Lt ic Mfet 6 h % „ 

tr-ett<. *ttS*»ffi»J6o*7-r> («T, c g l <t Met) te*>#*iBW 

LfrLtt**^ «-TS«J:9lc. J&o^JSftAfifitt 450-500 °CT'&Z>tz#>, 
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^*afift*JfflHS*©-tPBT?* * 600°CK/j:£ * t? *cBfMott^ttKI*JK***tt 

Lfci^t, ±f2©g,£j&>£> «4 , C^W**0.05-0.25mass%©IBiaKlfi5e 
Si : 2. Omass%J^T 

L**Ltt*<&> Sl^Si^Wa^ 2. 0mass% a6-»*W»tt*<^k 
tZtzlb. ^Si^WM^BB^ 2.0mass%£ Lfc 0 

3fc£-#tt/<7>*©Sfr£>% $8*Si#WM©TP8fiO. 1 mass%<!:-r£ 

-Tttfr^ #&HJic:fel>T(;U <H#Si£W*# 0. 1- 2. 0mass%T*fc5 C <b# 

Hn : 1. 0—2. 5 mass% 

L*^Ltt*<&x SB+Mn^WS^* 1. 0mass%*^©ii^. *©«SpSfr*(i^ L < ^ 

^4»Mn^W*^ 2.5mass%£Sx.£ii&, Mtt^MSc 
Lf^'oT, $S4>Mn^W*£ 1-0-2.5 mass% ©IbH fc pg^E Lfc 0 
Al : 0. 005—0. 10mass% 

# 0. 005mass%*ii©ii^^ *0&flo3fr£(i£L < s 0. 10mass%<&@X.T 

Lrt:#oT> iS+Al^W*^ 0.005-0. 10mass%©l5ffllcl®^LfCo 
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*mWT'tt. S*W{C±ISL/cC, Si, Mnfccfctm«i&^©iQffl£^j£LT 
Nb : 0. 005—0. 10mass%& <fcCfri : 0. 01~0. 20mass%^ Z>MtftlZ>'J>ti < t h 1 

m 

Nb, Tiifc±fH©±H^M^T^JnLTt. ^®W«Sftt5 0 
Lfci^t, Nb*Jckc;Ti^b.il{^ns^^< it 11^ ±ie©igBT~^W£ 

Cr, Ni&cktfMo^jltf tlZ 1 Ht/cfi 2 SkLL : £tf*T'0. 10—1. 0 mass% 
Cr, NifcitfMoli. ^ifttfc$Aft&£ft±£tf Stc^M. ii*£<£ffl?- 

ztmm&n^jy (£rF> c a l £ but) cfcm^^ ^sp^t*©-?^ 
© c g l j&MBtJcfctt s 2 *B^mn^-^p«iaB#©j^Antt^^$?{c u 

C©J;9^M£*#S*:a6l;:li. Cr, NifcJ;tfMo©?-£© 1 gt/cli 2 MJiLt 
£ft-*T'4>tt < £ fcO. 10mass%a-r £©#M£ Ll\> 

fiCr, NifccktfMoC^ff-iT- 1. Omass% tt 6<Di)<mt L^ 0 
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±§5L/ca6o ^liET©%^®SP©Cii^0. 02mass%£jg/L6i§£s @& 
-e^^l^C^-tr^ h ( Fe 3 C) ^©#r£t}$I <t & *K WSs {JHW&o £B$fc 

<fc ^©m^glcfS C Tft 9 JP^^b^JCife^ iZn <!: ©&££$tf 6 & 

CftlC^LT. feo £JIfiT©*feg*:^12&©CMg;&<0. 02inass%HT©^{i. 
±IHL/c^dt5W«L^^A:J6. tt&©¥^C#W***0. 05mass%fcLL©i%C 

® : TfBfc^-f ^ > k tf* -^t7/^ U » o £S (Fe-Zn £&g. 

Fe-Al £&«©iS|if£#ti) LfcH^ »ttaaHB*60X:- 5 mass 

%HC1 *»tt*E^T* iMi©IMMi: Ltif i^lifc^llSi: 
£r*£5 aim *j»t5. 

»#«£E£&IIU i^nfcWlco^t, JIS SfeG 1211©$$ 

- ^^^®iRs^ffl ^ t c mzmmt * • 

2mass% h Ux*y-;U7 5 >#W 8 mass%Na0H7k^^ : lOO(ttg) l:>PfLT 
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©:iftttM»ran** : P^o-^X||-7>f^DT^7>rif (EPMA) lf©# 

Dfilf^itSo 

(3) : *ttM«©**«a<k^w^»»LT*j»«+©c««*je«-rs. 

$^>ic> ±ELfc*«M*©C»lt36<O.02mssXJKT«)«*K:*5^Tx 
5n^T*SSi, Mn, Fe*£W*SIMM^ ■J-ttfcfcSiiMfcfcJ. MnRttft. Fe&fk 

h ( Fe,o m®m&wft&-?z>%&i^ #>-o%mm&®&g%}%tt'b 

Z©ai(is -ir^>^-f h^7f ^A£fc5»f ft £o 

^MSB©Cig^0.02mass%£lT©^^*J^T. $4>7G^T*&£Si, Mn, Fe 

-frfelti ( : 4 g k°? U >8&/100cc t'X 7 f >^Ln 

Si^jtM^iRftil (SEM) C£lC J: oTSHSCl C© 
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Inductively Coupled Plasma Atomic Emission Spectrometry ) t?^t5Ci 
iz&iXmfeXZZo 

±.&lt:i&&&mmz1SV ZM4t®0£.f$Ml±. &&SK&#LT l ~200mas 
s-ppm Mfett6<Dfrit?-mx&Z>o 

coiftii, mftm<D&f&m*<mmmiz&niximss-wm*ffi(»m&. mi 

tmmwL^ftmmwLviRfmmt soo-ioootJt-a-s^gtf&So 

cn«. ivoi %*ffi®®&. mwLmm®m<mttsn. &o ?nj 
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log(B,0/B,)^ 2.5 CO -3.5 

:CT% HzO/Bi : ^ffl^*©7K^<!:7K^^X053-ffikx CCD : $#CS (ma 

SS%) o 

C«*<*iStClcJ:oTO (BIS) +attRft*BSfc*fc 
{is jfctti^llfl*© (H 2 0/H 2 ) Jt*S»Sj^*<*5o 

±ELfcm«»^w«fc*«tt8K #*PU *©'£* »iSfe««j6<Fe»HC-e0. 05— 

*©ssw\ tmmmwe&nT'O. osg/m 2 *^©^. Btftd^+d-eaiitt 

M»£Fe&ITT'0. 05- 5 g/n'©ISai;:^g*So 

mmmm^^m ; 
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±iB©<k ^ iz. lxmml tzmuz. mmMm^^ # ? << yx-K^zmm-tz z. 

*t£t>*>, -3 & ? 4 y (cgl) izts^T, nm. rnutM 

7ctt£ffl»T\ 7oo~85o voum^mmttzm.. mmM^^^mm^mto 
m&umtf mv^mom^ mfcxmwL&m\z&foLtzm\m<om7b&*+ 

£tz, mm&%!#>^&r&£lTte. Al£0.08-0.2 mss%^t Z®mM®#> 
•y%®&&MX&<0, 450-500 °Ci)<U£L^ 0 

®rpiz&Ai-2>t£V>mfoi&mi 450-500 VfiW t U\ 

zoLm^tLtzmMM^^^mmit. ^mz^txija^^tmm^m-r 
mt&&&<kttmz®m&£ft±z-&ztz}ibizft 1 l < , mm^cjt^xuam 

450-550 °C<D&mffimft> #iC 480~520 ^O&gfgfflrtT'fT 

zvmmt. mm&&itumi)< 450^*^©i#£> ^iti)^^t^^m^■r. 
jEssic. ttovzmz.zm&. &&<ti><Mmizmn ix&^&mmm^iki. t 
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^©SE&ii. Fefc£»fi*< 8 mass965fci8©J§£. ^7^4t SrtftfT'tt < . 
<IIWJ> 

^2{C^-rfijc^ifflBRT-m$ : 300onn©^iliiX-5-/^. 1200^ {C Jn^ L 

*>i^rttJSi5iftlS©***tti!fttt7>r > (CAD {cS^LJn^L^. #£PU 
5S«No.2,4~25IC*5UTliEET¥ : 50K©#Hff&£fro agH«ltt5>f > 
(CAL) {riiSLJn^L/c^ #£PL^ 0 

13-11:, CALIcfctfS&ttfifi. tttt^O^P*^**^. 

tt*>\ &ife«»©ll31lfcU H*fe«©HCl ^g£3~10mass%. »fttt©ft£«- 
50~80t ©lafflrt CI t ct Tfr o /Co 
^3 - 2 ±!3Lfc»*«S*Feg|j!Cfi-C*f o 

®$fcM»©Fe&gMIl;U K«5felu^©««*fi^fc>*»^o 
&<^T\ Kz5t«©««*x lll^HSftfto £^-r > (CGL) fcSSU 
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a®mm®#>i : ) 



460 ~470 °C 
460 V 
0. 13mass% 
80~120m/min 

(.tiam&&4mm<D&ft : ) 

^-fkSS : 490 —600 °C 

&&{mm : 20 s 

(2) w&m&& *t>-*-< hf§®#^ ^iL7;i/f>t^ 

(1) feo^SitT©^^^©CME : 

MI5L/c-r ytt^-^fT^UMx 60°C - 5 mass%HCl 7K^*Jck« 
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SSmassJ^O,*^ : 4 (#81) *Jn^.fc7K*ft 
tt*>\ ±ELfcttfb*£ltt Kfetf *IWb«Jtt, SilMbtt. 

U >&/100cc x^y-;l/) T'i«yf >^U • tfcrt©#£&B&ttKLfco 
$MtfJ#tt(;U TS^590HPaTs ^oE 1 2£35%£7iiJ£-f 3 *>©£&$? 

ttz. #>^%®mm$, ^o^^^9o° ftffML©^. Eiictooii^ 

itt«x-7T'£iJ8l£L-C. tt*T— (m) ^fcf3©S3tX«lc<k5Zn* 

*>hifc: /c£«iJ£U fuI2L^l©S^{cMt»LTfFffiL^o 
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